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The proposed gas-hydrate distillation plant combines water 
distillation with air conditioning and is equipped with means for 
separating gaseous and hydrate agents, which consists of a compressor 
and a wet air chiller linked to liquifier and degasser for distilled 
water. 

This improves overall efficiency. 

Water from a mine is pumped by (11) through filter (22) and 
degasser (21) inter crystalliser (1) where it contacts gaseous agent 
which is supplied via chillers (6,7) by compressors (8,9). Vacuum pump 
(10) removes gases from deaerator and degasser. Gaseous hydrates form 
in the crystalliser at 288K and 375 kPa. 

The gaseous hydrate suspension is led into the separator-wash . 
column (2), the brine leaving separately. 

Most of the brine recirculates through pump (14) and a small part 
is returned to degasser (20). 

Hydrates washed out by distilled water, and as 35% suspension pass 
through gas separator and are liquefied adiabatically . 

With pressure lowered to 60 kPa in liquefier (3) and further in (4) 
to 10 kPa the agent is separated as do the hydrates with the temp, 
lowered to 273K and form ice crystals. Bui . 1 1/23 . 3 . 83 
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K ABTOPCKOMY CBMAETEJTbCTBY 
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(22) 01.12.80 

(46) 23.03.83. Bkvi. 11 

M * 

<72) /I. <3>. Cmhphob, K). n. iieHHCOD, 
B. A. TopiuKOB, B. H. 4>enoceeB h 
fl. C UiyTOB 

{ 71 ) <t>M3MKO-XHMKMeCiarii KHCTHTyT AH Yk- 

paHHcxoA CCCP h BcecoK>3Hbift nayHHO- 
jKCcnefiOBaTe/ibCKKA h npoeKTHO-KOHCTpyio- 
TOpCKHfl KHCTHTyT oxpaHM oicpywaioiueft 
rrpupoaHOft cpenbi b yronbHOH npoMbmuieH— 

HOCTH 

(53) 66.048. (088.8) 

(56) ABTopcKoe CBHnerenBCTBo CCCF 
N? 661114, kji. E 21 F 3/00, 1979. 


(54) (57) rA3rMJ3PATHbI«*OnPEC- 
HHTE/lb, BKJiJo^aiou0ift KpHCTannHaarop, 
coeoHHeHHbiA c cenapanHOHHO-npoMbiBHofl 
KO/ioHHOft, n/iaBRTe/ib runpaTOB c nuKUefl 
BbiBcaa >KKaxfecT3 a Mera3axopbi Hcxoa— 
Hoft BOAbi, npecHoA Boafei R paccona, 

OTJIUMaKDIUHflCfl T6M, TTO t C 

uejibio noBbiiueHHfl 3$4>eKTHBHocrH nyreM 
coBMemeHHfl npoueccoB oitpecHeHHfl bo- 

abl H KOKJ1HXXK OHKpOB£LHH5I BG3ayxa, OH 

CHa6>K6H ycTpoflCTBOM mist ynaneHHfl 
ra3oo6pa3Horo rHnpaToo6pa3yiomero 
areHTa, Bbulo/meHHbiM b BHae KOMnpeo- 
cop a, b MOKpbiM BoaayxooxjiaaHTeneM, 
coeflHHeHHbiM c imaBHTeneM h nera3aTO— 
poM npecHoft BOflbi. 
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I 1006 3 

Il3o6pcTCKH0 oTiio^>rrctt k orrpcoHeKHio 
KOOJCpo/moOBaKHOfl rrpejo-ryuioc-TBeicio 
maxTHofl DOflbi b ra^rMapaTHOM onpeoow 
Tane h Mower 6biTb Mcncva>30BaH0 ana 

OaHOBpeMeHHOrO KOHaMHHOJlMpOBaHJIfl bo— 

flbi h BOaayxa aa luaxTax, pyaKHxax mm 
rrpoNfbiui/ieuKbtx rnpearrpH-HTHsix. 

M3BecreH ra3rHapaTm>iA orrpecHHTe/tb, 
BjuDOMajoumA KpHCTa-ruiH3aTop, coeaHHen— 
Hbifl c cenapaiiHOHHO— npoMbiBHoA kojioh— 
ho A, ruxaHHTG/iB nmpaTOB c mocHeA Bbw- 
Boaa jkhakocth H aera3aTopbi ncxoanoA 
bow m paccona. 

H3BecTHa$i ycTaHOBxa nnfl KonaHimoHB— 
pOBaiuta Boaayxa b uiaxTox Hcno/iB3yeTCH 
b KanecTBe npoMe>KyroHHoro xonoaonocH— 
Tens ra3rnapaTHoA cycneHann c coaep— 
>KOi£MeM 1*5 -25% ntapaTOB. 3aMXHyTbiA 
oxna>KaaiomHft nKKn ocymecTaneH c no- 
MOiitbKD KpJiCTaanM3aTopa , reHepHpyiotue— 
ro ranrM/ipaTbi. OTKyna ra3rHnpaTHafl 
cycneH33ifl HacocoM nanpaBJieHa b nna- 

BHTenb C- 1 ]- 

B TaKoA ycraHOBKe aocTHraercfl chjv- 
>KGioie yaenbirbix sneprooaTpaT Ha oxjia>K- 
aeiuie sosayxa. b maxTe, oaHaKO oHa 
niyifleTCH onHoneneBOA. KpoMe sroro , 
Di>oa ra3nmpaTHoA cycneH3>s« IrHapaTC— 
o6pa3yioii0ie areHTbi — CO 2 t 4 ) P ecH1>I 
21, 12 Bl h T.a.) b ujaxry ManonpneM- 
/ie.M no coo6pa>KG}ainM TexmiKH 6e3onao- 

>I0CTH. 

BcneacTBue 3Toro rasrnapaTHafl eye— 
nejiaii5? ne mokot 6biTi> iicno/rBSOBaHa 
ansi KOHTaKTHoro Ten/ioo6MeHa c ae/rbio 
o^dictkii maxTHoro Boaayxa or rrbi/rH h 

BpGflH^iX ra30B. 

LLent> }!3o6pereKiifl — noBbiaieHjie 3<Jxj3GK— 
THBHOCTii rryTeM coBMeii^e?H3ifl npoueccoB 
onpGCHemifl Boabt h KonajmHOKHpoBaHHH 
Boca yxa. 

nocTaBJieHHaH ue/ifa nocTMraercfl tgm, 
hto ra3rnapaTHiiA oirpecmiTejcb, bk/iio— 

HaiOUXKA KpHCTa/UIH3aTOp, COGOKHeHHblA 

c cenapauHOHHO- npoMbiBHoA kojiohhoA, 
ruxaBHTe/tb rHnparoB c /tHHMeA BbiBoaa 
/KHflKocTii h nera3aTOpOB hcxoahoA Boabi, 
npecHoA Boabi h pacco/ia, cHa6)KeH ycrpoA— 
ctbom arm ya on era la ra30o6pa3noro ma— 
paTOo6pa3yiouiero areirra, Bbinoan eHH biM 
b anae KOMnpeccopa, h MOKpbiM Boaayxo— 
oxjiaairTaneM, coeuKHGHHbiM c ruiaaHTeneM, 
h aerasaTopoM npecnoA noabi. 

Ha nepTe>Ke noKa3aHa cxeMa raarMsx^ 
panioro 0iipecHHTe/La o 

Faorita paTKbi A onp ec hut e/tb coot oirr 
H3 Kp}!CTajuui3aTopa ' 1 , coeoiiHeHHoro 
c cenapamoimo-rrpoMbiBO'ujoA ko/iohhoA 2, 
acuta 6a THoro n/iaBHTena mapaTOB, Bbino/v- 
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HCHHoro n mwo crynencA apoccormpoiw- 
KHfl ra3rHapaTHoA cycnenaica 3 11 -\ f npca- 
BapHTorcbHoro ra300TfloraiTCvifl 5, ox/ianM— 
xone A 6 h 7 ra3a, OTcacbiBaJOuoix ma— 
paTOo6paoy>oumA areHT ycrpoAcTB, Bbinarw 
ueHKbix b BHae KOMnpeccopOB 8 h 9, 
BaxyyM— nacoca IO. 

TasrHapaTHbiA onpecHHTeab cMa6>rteH 
HacocaMH 11 - 16, ruapoTyp6>cnoA 17, 
BGHTH/m t op om 18, aera3aTopaMH npecHoA 
Bpabi 19 h paccona 20, aera3aTopoM 21 

HCXOaHOA BOabI, <{)hjtb»tpom HCXOaHOA BO— 

aw 22 m ucxoaHoro Boaayxa 23, mokpbim 
B03ayxooxnaaHTeaeM 24 m orae/tHTeneM 25 
uuiaMa. 

TasrHapaTHbiA ornpecrorre/rB pa6oTaer 
cneayioumM o6pa30M. 

McxoaHasi tuaxTHaa BOaa c noMOiirbio 
Hacoca 11 nocTynaer nepes 4>H/tbTp 22 
h aera3aTop 21 b KpHCTajuiM3aTOp 1, 
rae KOHTaKTHpyeT c ra30o6pa3in>iM areii— 
tom, noaaBaeMbiM nepe3 oxjiaaMTe/iH 6 m 7 
cnoMOiubK) KOMnpeccopoB 8 h 9. 

OrBoa ra30B H3 aeaapaTopa h aera3a— 
TopoB ycTawoBKH ocymecTBJiflioT c noMOutbic 
BaicyyM-Hacoca IO. ripw nepeMeuiHBaHHH 
b KpHcrajuiHsaTope npn aaBJiGHHH 375 Kfla 
h TeMnepaType 288K o6pa3yioTCfl ra30- 
Bbie raapaTbi, Ten/iory o6pa30BaHHfl koto— 
pbix oTBoaHT sepe3 noBepxHOCTb Teruio— 

06MeHKHKa, BCTpOGHJIOrO B KpHCTa/UIH3aTOp ( 

xoaoanoH BoaoA. M3 KpHCTaa7W3aTOpa 
ra3raapaTHafl cycneH3H5t nocTynaer b cey-* 
napaimoHHO-npOMbiBOHHyio KoaoHHy 2 arm 
oraeaeHUfl h nppMbiBKii mapaTOB or pao- 
co/ia npecnoA BoaoA. 

IlpH 3tom 6o/rBiuyK) HacTb paccona 
H3 KOJioimbi 2 peLOipKy/iKpyTOT c noMourbio 
nacoca 14 b KpHcran/iH3aTOp F a mghb— 
uiyio nacTb HanpaB/isiOT b aera3aTOp 20 
h aajiee c noMOuxbw Hacoca 13 BbiBOasrr 
H3 ycrraHOBKH. IlpOMbiTbie or paccona 
niapaTbi b BepxjieA nacTH KonoRHbi pa3>KH— 
>Kaicrr npecHoA BoaoA, noaaBaeMoA Haco— 
com 12 H3 aerasaTopa 19, n aareM b 
BHae ruapaTHoA cycneHSKH (35% rnapaTOB) 
HanpaB/iHKDT nepe3 ra30OTnejtHTenb 5 
nocjieaoBaTen^HO b aaHa6a*rHHecicHe nna— 
EkHTGJTM 3 h 4. IlpH c6poce aaaneHMfl Haa 
raapaTaMii b naaBHrene 3 ao 60 xfla h 
aa/iee b nnaDHTeae 4 ao 10 KfJa c no— 
Mouibjo KOMnpeccopOB 8 h 9, oTKaHjiBaio— 
ihhx BbiaeasuoiuHAcH areitT p niapaTbi pao— 
naraxyrcfl c noHH/KeHReM TeMnepaTypw 
ao 273K h o6pa30BaKEeM KpHcrajiaoB 
/ii>aa. 

riiaporypojuia 17, ycTaHOBneioiasi 
b luaxTG na ochom Ba/ry c nacocoM 1G, 
j5eaJtH3yeT nepenaa aaanemifl, oGycaonneii— 



ki.iA r;ty6Mj(Oft uiflATbi , h .TbnoExxiaMart cyo- 

nCH3H51 nOCTVnaOT B MOKphl ft BOaayXOOX— 

aAOMTe/rb 24 npn aTMOo{>opHOM aaaicHKH, 
LLIaxTHbiA Boaayx, 3arpsi3HCKKbiA m>uibio 

H UiaXTXbtMH r 33a MM, C nOMOUflbK) BeHTH- 

/iflTOpa 18 nepoa 4uun>Tp 23 nocrrynaeT 
Ha 6ap6oTa>K b MOicpbiA Boonyxooxjia— 

OKTeJtb. 

B npouecce TertnoMaccoooMeHa uiaxT— 
Hbift Boaayx oxjia>KaaeTc$i (c 303-313 K 
no 288K) h OHHuiaercfl or m>uiH h ra30B 
(npeHMyruecTDeHH.o t , CH^ h 

CO, paCTBOpKMOCTB KOTOpblX, 3a HCKillO— 
HGHMeM CH4 , B BOfle GJiaHHTeJIbHO 6o/ib- 

uje pacTBOpHMOCTH Boaayaa, a nea n/ia— 

BHTCSL npHCyTCTBHe B MOKpOM Boaayxoox*- 

nanHTene KpHcra/moB /xt>aa, OMbiBaeMbix 
uiaxTHbtM BoaayxoM, HHTeHCHttMimpyeT 
npoaecc Ten/iOMaccoooMeHa 3a ctct 06- 
pa30BaHUJi nceBaoo)KH>KeHHoro cjioh b 
BJine B3BGuieHHbix b Bone KPHcrajuioB 
ju>na. H3 B03flyxooTZie/nfTP/t5i Bona noo- 
TynaeT c noMOiubio nacoca 15 b orn^- 
/iHTejib 25 LUJiaMa h nanee HacocoM 16 
. Han pa BJifleTCfl Ha noBepxnocTB waxTbi b 
aora3aTop 19., Bojtbiuafl nacrb aeraaw— 
poBaKHOft npecHoft Boabi c noMOim>K> na- 
coca 12 B03BpamaeTcsi b KO/ioitHy 2 nnji 
npoMbiBKH rHapaTOB ot paccona h hx 


paaxoi aetata, a MeHtuiaa nacrb BbiBonjrr*- 
cs H3 ycTaxoBKZH b KanecTBe nponyicTa. 

Mcnom>30BajQie cryneHeA npocccympo- 
BaKHA, CHa6:-Koan>uc orcacbiBajoiuHMH ycr*- 
5 poAcTBAMJi, b KanecTBe artaBUTena run pa*- 
tob naer bo3mo>kmoctx> nonyrHO c onpeo- 
HertHeM uiaxTHoA bohu no/iy*orn> hctohhhx 
xonoaa ann oxna>KneKHH uiexTHorc Boaay— 
xa b BKne ntnoBOflsiHoft cycneHOHH. npH 

t0 3TOM ^yCTaHOBKa B Ilia XT e Ha XDfHHH BblBO— 

a a >KHflKOCTH H3 ruiaBirre/ifl MOKporo B03— 
ayxoox/iaaHTenH h noaana npeoioft Boabi. 
c cenapanKOHHO— npoMbiBOHHyio xonoHHy 
c Bbixoaa nera3aTopa noaBOJister ynariaTis 
is H3 uiaxTHoro Bconyxa kbk nti/ife, Tax 
h BpeoHbie raabi. 

Mcnojrb30BaHHe npeajiaraeMoA ycTaHOB— 
kh ann KOKOKUKOHupoBaKHfl Boaayxa h do- 

flbl B eoHHOM TeXHO/IorHHeCKOM nOTOKG 

20 cHH>KaeT ynejiBHbie icanHTarn»Hfeie h aiccnnyA- 
TauHOHHbie 3aTpaTbi no cpaBHeHHio c 

K33 eCTHbi MH yCTaHOBKaMM m Ofluoae/ieBO» 

ro HaaHaneHMfl. 

3koh omhhsc khA scj^eirr tohbko ot ch»k 
25 »ceHHfl 3Hepro3aTpaT «a KOHaHUHOHHpo&aKHe 
uiaxTHoro Boonyxa c noMOiubio npea/iara^- 
moA ycraHOBKH rrpoH3BOaHTenBHocTkK> G & *■ 
1000 t/h no npecHoft Boae cocTaarifleT 
708000 py6/rofl. 
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